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(54)  Pad  clip  for  disc  brake 

(57)  A  pad  clip  (10)  for  use  in  a  disc  brake  in  which 
a  concave  and  convex  fitting  structure  is  formed  in  a 
braking  support  portion  between  each  of  friction  pads 
(12)  disposed  opposite  to  a  rotor  (14),  and  a  support 
member  (16)  for  bearing  braking  force  from  the  friction 
pads  (12).  The  pad  clip  (10)  is  installed  between  projec- 
tions  (18)  of  the  friction  pads  (12)  and  anchor  concave 
grooved  portions  (24)  of  a  support  member  (16)  in  the 
concave  and  convex  fitting  portions  to  thereby  support 
the  friction  pads  (12)  respectively.  In  the  pad  clip  (10), 
plate  spring  portions  (28)  for  urging  the  friction  pads 
(12)  in  the  radially  outward  direction  of  the  rotor  (14)  are 
formed.  Laterally  extending  guide  projecting  portions 
(36,38)  are  formed  at  side  edges  of  the  plate  spring  por- 
tions  (28),  and  the  lower  edge  portions  of  the  projec- 
tions  (18)  are  engaged  with  the  guide  projecting 
portions  (36)  respectively  so  that  the  plate  spring  por- 
tions  (28)  can  be  pushed  and  spread. 
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Description 

BACKGROUND  OF  THE  INVENTION 

1  .  Field  of  the  Invention  5 

The  present  invention  relates  to  a  pad  clip  for  use  in 
a  disc  brake  for  braking  a  vehicle,  and  particularly 
relates  to  an  improvement  of  a  pad  clip  for  holding  a  fric- 
tion  pad  which  moves  in  the  axial  direction  of  a  rotor  so  to 
as  to  reduce  the  sliding  resistance  of  the  pad  against  a 
support  member. 

2.  Description  of  the  Prior  Art 
15 

In  a  conventional  disc  brake,  a  pair  of  friction  pads 
disposed  so  as  to  be  able  to  press  and  hold  a  rotor  ther- 
ebetween  are  provided  on  a  support  member,  so  that 
when  the  friction  pads  sandwiches  the  rotor  by  the 
action  of  a  caliper  and  a  hydraulic  cylinder  device  and  20 
are  made  to  rotate  together  with  the  rotor,  side  edge 
portions  of  the  pads  are  anchored  by  means  of  the  sup- 
port  member  so  as  to  obtain  satisfactory  braking  force. 
In  order  to  make  the  friction  pads  move  so  as  to  contact 
with  the  rotor  surface  while  being  held  by  the  support  25 
member,  a  pad  clip  is  installed  in  the  anchor  portion 
between  the  pads  and  the  support  member  so  as  to 
reduce  the  sliding  friction.  This  pad  clip  is  fitted  to  the 
anchor  surface  of  the  support  member  facing  the  side 
edge  portions  of  the  friction  pads,  so  that  the  pad  clip  is  30 
formed  in  advance  so  as  to  trace  the  shape  of  the 
anchor  of  the  support  member.  The  pad  clip  is  extended 
to  the  inner  circumferences  of  each  friction  pad,  and  the 
end  of  the  extension  is  coupled  with  a  spring  portion 
engaged  with  an  inner-circumferential  corner  portion  on  35 
the  rotor  rotating-in  side  of  the  friction  pads.  For  exam- 
ple,  in  Japanese  Utility  Model  Publication  No.  Sho.  57- 
149337,  as  shown  in  Figs.  7(a)  and  7(b),  a  U-shaped 
clip  3  is  disposed  between  the  opposite  end  portions  of 
the  friction  pad  1  and  a  support  member  2  and  the  clip  40 
3  reaches  the  inner  circumferential  surface  of  a  friction 
pad  1  through  the  side  edge  surface  from  the  outer  cir- 
cumferential  surface  to  cover  the  pad  edge  portions.  At 
the  end  of  the  extension  of  this  clip  3  toward  the  inner 
circumferential  portion  of  the  pad  1  ,  a  T-shaped  plate  45 
portion  extended  in  the  direction  of  the  thickness  of  the 
pad  1  from  the  clip  body  is  provided  in  advance,  and  this 
plate  portion  is  bent  so  as  to  be  formed  as  a  spring  por- 
tion  4.  The  spring  portion  4  is  extended  to  the  lower  sur- 
face  of  the  pad  1  so  as  to  urge  the  pad  to  move  in  the  so 
radially  outward  direction  of  the  rotor  so  that  the  inner 
circumferential  surface  of  the  pad  1  is  separated  from 
the  support  member  surface  opposite  to  the  inner  cir- 
cumferential  surface  of  the  pad.  Consequently,  if  a  rota- 
tion  moment  may  be  generated  in  the  friction  pads  to  55 
generate  a  couple  to  rotate  the  friction  pads  centering 
the  holding  portion  thereof  when  the  friction  pads  press 
and  hold  the  rotor  so  as  to  be  rotated  and  moved 
together  with  the  rotor,  the  generation  of  such  a  couple 

is  suppressed  by  the  above-mentioned  urging  given 
thereto  in  the  opposite  direction  by  the  action  of  the 
spring  portion.  Therefore,  the  friction  pads  are  adjusted 
lest  the  friction  pads  are  inclined  so  that  the  end  por- 
tions  of  the  inner  circumferential  surfaces  of  the  friction 
pads  receive  reaction  force  from  the  pad  clip  spring  por- 
tion  on  the  rotating-out  side  of  the  rotor  to  thereby  spoil 
the  smooth  movement  of  the  friction  pads  to  the  anchor 
portion  of  the  support  member,  or  lest  the  partial  engag- 
ing  of  the  pads  with  the  rotor  surfaces  should  arise. 

The  spring  portion  is  formed  by  bending  the  T- 
shaped  portion  formed  on  the  body  of  the  pad  clip. 
Then,  in  order  to  obtain  an  enough  effect  to  raise  the 
friction  pad,  a  cut-raised  portion  is  provided  in  a  support 
member  mounting  portion  of  the  clip  body  which  is  a 
base  end  of  the  spring  portion  so  as  to  make  the  clip 
body  separate  a  little  from  the  support  member  to 
thereby  reduce  the  spring  constant  of  the  spring  portion. 
Specifically,  as  shown  in  Fig.  4,  a  U-shaped  notch  is 
formed  in  the  body  of  the  clip  3  extended  on  the  inner 
circumferential  surface  of  the  pad  1  ,  and  a  cut-raised 
portion  5  is  formed  in  such  a  manner  that  it  makes  the 
clip  body  separate  from  the  support  member  surface 
and  so  as  to  contact  with  the  support  member  surface 
directly.  In  this  manner,  it  is  possible  to  reduce  the  gap 
between  the  inner  circumferential  surface  of  the  pad  1 
and  the  facing  surface  portion  of  the  pod  clip.  Thus,  it  is 
possible  to  reduce  the  spring  constant  of  the  spring  por- 
tion  4. 

However,  in  the  conventional  pad  clip  for  a  disc 
brake,  a  pad  clip  is  formed  longitudinally  in  the  radial 
direction  of  the  rotor  so  as  to  be  opposite  to  the  whole 
side  surfaces  of  friction  pads,  and  a  spring  portion  is 
formed  in  the  top  end  portion  of  the  pad  clip  to  engage 
with  the  inner  circumferential  surfaces  of  the  pads  to 
thereby  urge  the  pads  by  the  spring  force  to  cancel  a 
braking  couple  of  the  pads.  Therefore,  it  is  necessary 
that  the  pad  clip  is  extended  to  the  inner  circumferential 
of  the  pads  over  the  anchor  surface  between  the  pads 
and  a  support  member,  and  a  T-shaped  portion  is 
formed  and  bent  on  the  extension  so  as  to  come  into 
contact  with  the  inner  circumferential  portions  of  the 
pads  to  thereby  form  a  spring  portion.  Accordingly,  diffi- 
culty  of  the  blanking  property  to  form  the  spring  portion 
arises  a  problem.  In  addition,  because  of  necessity  of 
ensuring  enough  length  from  a  concave  and  convex  fit- 
ting  portion  to  the  inner  circumferential  portions  of  the 
pads,  it  is  necessary  to  use  much  material  therefor, 
resulting  in  a  disadvantage  on  the  coat  of  the  manufac- 
ture.  Further,  since  a  cut-raised  portion  is  formed  on  the 
clip  body  in  order  to  reduce  the  spring  constant  of  the 
spring  portion,  force  exerted  to  the  spring  portion  acts 
on  the  cut-raised  portion  so  that  the  force  is  entirely 
received  by  the  cut-raised  portion,  and  therefore  a  prob- 
lem  arises  in  strength. 

As  another  example,  Japanese  Utility  Model  Publi- 
cation  No.  Sho.  61-14662  discloses  a  friction  pad  and  a 
pad  clip  as  follow.  A  projection  is  formed  at  the  side  end 
surface  of  the  friction  pad,  and  a  concave  grooved  por- 
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tion  is  formed  in  the  support  member  which  is  opposite 
and  fitted  to  the  projection.  That  is,  a  concave  and  aon- 
vex  fitting  portion  is  formed  in  order  to  slide  and  move 
the  friction  pod  for  the  rotor  surface  by  the  projection 
and  the  concave  grooved  portion.  A  portion  of  the  pad 
clip  which  is  disposed  between  opposite  end  side  por- 
tions  of  each  friction  pad  and  a  support  member  is  bent 
into  a  U-shape  and  extends  from  the  outer  circumferen- 
tial  surface  of  the  pad  to  the  side  end  surface  of  the  pad 
so  as  to  cover  the  end  circumference  of  the  pad,  and  fol- 
lowing  this,  a  portion  is  extended  to  reach  the  inner  cir- 
cumferential  surface  of  the  pad.  Further,  a  spring 
portion  is  provided  at  the  end  of  the  extension  of  this  clip 
extended  to  the  inner  circumferential  portion  of  the  pad 
so  that  the  spring  portion  is  in  contact  with  the  inner  cir- 
cumferential  surface  of  the  pad  so  as  to  urge  the  pad  in 
the  radially  outward  direction  of  the  rotor.  This  pad  clip 
has  similar  effect  as  desclosed  in  Japanese  Utility 
Model  Publication  No.  Sho.  57-149337. 

However,  the  aformentioned  structure  is  such  that 
when  friction  pads  are  installed  after  such  a  clip  is  fitted 
to  a  support  member,  the  above-mentioned  spring  por- 
tions  interfere  with  the  pads  so  that  the  pads  cannot  be 
installed  if  the  clip  is  in  a  free  shape  in  order  to  make  the 
spring  portions  effectively  show  their  action  to  raise  the 
friction  pads.  Therefore,  when  the  pads  are  installed,  it 
is  usually  necessary  to  carry  out  such  an  assembling 
work  in  which,  generally,  the  spring  portions  are  pushed 
to  spread  once  to  thereby  form  a  space  where  the  pads 
are  installed. 

However,  in  such  a  conventional  pad  clip  for  a  disc 
brake,  it  has  been  necessary  to  carry  out  such  a  work  in 
which  the  projections  of  the  pads  are  fitted  into  the  sup- 
port  member  anchor  concave  grooved  portion  while  the 
clip  spring  portions  are  pushed  and  spread  when  the 
brake  pads  are  installed,  and  particularly,  there  has 
been  a  problem  that  when  the  spring  portions  are 
pushed  and  spread,  there  arises  sliding  in  the  projecting 
portions  so  that  the  projecting  portions  cannot  be  fitted 
smoothly,  and  therefore  the  installation  workability  is 
low. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  has  been  attained  to  solve 
the  foregoing  problems,  and  it  is  a  first  object  thereof  to 
provide  a  pad  clip  for  a  disc-brake  in  which  the  blanking 
property  is  improved,  and  which  is  able  to  save  the 
material.  It  is  a  second  object  of  the  present  invention  to 
provide  a  pad  clip  in  which  there  is  no  scattering  in  load 
and  the  strength  can  be  therefore  improved.  Further,  it 
is  a  third  object  of  the  present  invention  to  provide  a  pad 
clip  for  a  brake  pad  of  which  the  installation  workability 
for  the  friction  pad  is  improved. 

In  order  to  achieve  the  above  objects,  according  to 
a  first  aspect  of  the  present  invention,  the  pad  clip  for 
use  in  a  disc  brake  having  friction  pads  disposed  oppo- 
site  to  a  rotor,  and  a  support  member  for  bearing  brak- 
ing  force  from  the  friction  pads,  the  pad  clip  being 

inserted  between  side  edge  portions  of  the  pads  and  an 
anchor  portion  of  the  support  member  so  as  to  support 
the  friction  pads,  is  characterized  in  that  a  braking  sup- 
port  portion  between  the  support  member  anchor  por- 

5  tion  and  each  of  the  friction  pads  is  designed  to  have  a 
concave  and  convex  fitting  structure  which  is  U-shaped 
in  the  side  view,  and  that  the  pad  clip  is  provided  with 
plate  spring  portions  and  cut-raised  portions,  each  of 
the  plate  spring  portions  being  formed  on  one  of  oppo- 

10  site  portions  of  the  pad  clip  in  the  radial  direction  of  the 
rotor  so  as  to  follow  the  U-shaped  portion  of  the  con- 
cave  and  convex  fitting  portion  to  thereby  urge  corre- 
sponding  one  of  the  friction  pads  in  the  radially  outward 
direction  of  the  rotor,  the  cut-raised  portions  being 

15  formed  by  cutting  and  raised  at  base  end  portions  of  the 
plate  spring  portions  on  the  pad  clip  in  the  direction 
opposite  to  the  spring  force  of  the  plate  spring  portions 
respectively  so  as  to  be  brought  into  contact  with  the 
support  member,  each  of  the  cut-raised  portions  being 

20  made  to  contact  with  a  corner  of  the  concave  and  con- 
vex  portion. 

According  to  a  second  aspect  of  the  invention,  the 
plate  spring  portion  and  the  cut-raised  portion  is  formed 
so  that  the  spring  fulcrum  of  the  plate  spring  portion  and 

25  the  fulcrum  of  the  cut  portion  being  made  common  to 
each  other  in  the  pad  clip  according  to  the  first  aspect  of 
the  invention. 

According  to  a  third  aspect  of  the  invention,  the  pad 
clip  for  use  in  a  disc  broke  having  a  concave  and  convex 

30  fitting  structure  in  a  braking  support  portion  between 
friction  pods  disposed  in  opposite  to  a  rotor,  and  a  sup- 
port  member  for  supporting  braking  force  from  the  fric- 
tion  pads,  the  pad  clip  being  inserted  between  anchor 
projecting  portions  of  the  pads  and  anchor  concave 

35  grooved  portions  of  the  support  member  constituting 
the  concave  and  convex  fitting  structure  to  thereby  sup- 
port  the  friction  pads,  is  characterized  in  that  in  the  pad 
clip,  plate  spring  portions  for  urging  the  friction  pads  in 
the  radially  outward  direction  of  the  rotor  are  formed  in 

40  one  of  opposite  portions  in  the  radial  direction  of  the 
rotor,  which  are  the  portions  following  the  U-shaped  por- 
tions  in  the  concave  and  convex  fitting  portions,  and 
guide  projecting  portions  spread  in  the  side  direction 
are  formed  in  the  side  edges  of  the  plate  spring  por- 

45  tions,  so  that  the  plate  spring  portions  can  be  pushed 
and  spread  while  the  edge  portions  of  the  anchor  pro- 
jecting  portions  of  the  pads  are  being  engaged  with  the 
guide  projecting  portions. 

According  to  the  first  aspect  of  the  invention,  the  U- 
50  shaped  portions  of  the  pad  clip  are  disposed  to  the 

anchor  portions  of  the  support  member  which  are  oppo- 
site  to  the  respective  friction  pads,  and  the  plate  spring 
portions  for  supporting  a  couple  of  the  friction  pads  on 
the  rotating-out  side  of  the  rotor  are  formed  by  the  clip 

55  body  itself  in  one  of  the  upper  and  lower  opposite  por- 
tions  of  the  two  U-shaped  portions  without  extending 
the  U-shaped  portions  to  the  inner  circumferential  side 
of  the  pads  like  in  the  conventional  case. 

3 
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Therefore,  the  projecting  portion  (or  the  concave 
grooved  portion)  provided  in  each  of  the  friction  pads  is 
engaged  with  the  corresponding  U-shaped  portion  of 
the  pad  clip  fitted  to  the  concave  grooved  portion  (or  the 
projecting  portion)  provided  in  the  corresponding 
anchor  portion  of  the  support  member,  so  that  each  fric- 
tion  pad  can  be  disposed  on  the  support  member  by  the 
engagement  at  one  place  on  each  of  the  rotating-in  and 
rotating-out  sides  of  the  rotor.  In  addition,  it  is  not  neces- 
sary  to  form  a  T-shaped  spring  portion  on  the  clip  body, 
so  that  the  blanking  property  at  the  time  of  formation  of 
the  clip  is  improved.  Accordingly,  it  is  possible  to  reduce 
the  cost  of  manufacture. 

In  addition,  by  the  plate  spring  portion  of  the  pad 
clip,  the  lower  surface  of  the  projecting  portion  (or  the 
upper  surface  of  the  concave  grooved  portion)  is  elasti- 
cally  supported  on  the  lower  surface  of  the  concave 
grooved  portion  (or  the  upper  surface  of  the  projecting 
portion)  which  forms  a  couple  support  surface,  so  that 
there  is  no  substantial  clearance  between  these  two 
surfaces.  Particularly,  the  cut-raised  portion  bent  in  the 
opposite  direction  to  the  spring  portion  is  formed  so  as 
to  contact  with  a  corner  of  the  U-shaped  portion  of  the 
support  member,  so  that  spring  reaction  force  can  be 
received  by  the  whole  surface  of  the  cut-raised  portion. 
Accordingly,  it  is  possible  not  only  to  reduce  the  spring 
constant  but  also  to  stabilize  the  spring  load. 

According  to  the  second  aspect  of  the  invention,  the 
spring  portion  and  the  cut-raised  portion  has  a  common 
fulcrum  point,  so  that  there  is  no  fear  that  the  spring 
force  is  received  only  by  the  cut  portion.  Accordingly,  the 
strength  of  the  cut  portion  is  improved. 

According  to  the  third  aspect  of  the  invention,  when 
the  brake  pads  are  installed  onto  the  support  members, 
the  pads  are  inserted  into  a  pad  clip  in  such  a  manner 
that  the  lower  portions  of  the  projections  are  engaged 
with  the  guide  projecting  portions  while  the  pads  are 
inclined.  Then,  clip  spring  portions  are  pushed  down  as 
they  are  by  the  projections  of  the  pads  so  that  the  pro- 
jections  engage  with  the  guide  projecting  portions. 
Accordingly,  it  is  possible  to  ensure  insertion  spaces 
without  detaching  the  projection  from  a  concave 
grooved  portion  of  the  support  member.  Then,  the 
upper  portion  of  the  pad  is  rotated  so  as  to  make  the 
pad  parallel  to  the  rotor  surface  so  that  the  upper  edge 
portion  of  the  projection  can  be  inserted  into  the  con- 
cave  grooved  portion  of  the  support  member.  Accord- 
ingly,  the  pad  can  be  installed  simply. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  perspective  view  of  a  pad  clip  according 
to  a  first  embodiment; 
Figs.  2(a)  and  2(b)  are  a  side  explanatory  sectional 
view  and  a  main  portion  sectional  view  illustrating 
the  state  where  a  pad  clip  according  to  the  first 
embodiment  is  fitted; 
Figs.  3(a)  and  3(b)  are  a  front  view  and  a  bottom 
view  of  the  pad  clip  of  the  first  embodiment; 

Fig.  4  is  a  side  view  of  the  pad  clip  of  a  first  embod- 
iment; 
Figs.  5(a)  and  5(b)  are  explanatory  diagrams  of  the 
operation  of  installation  of  a  friction  pad  acording  to 

5  the  first  embodiment; 
Fig.  6  is  an  explanatory  sectional  view  of  a  second 
embodiment;  and 
Figs.  7(a)  and  7(b)  are  explanatory  diagrams  of  a 
conventional  pad  clip. 

10 
DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

A  first  embodiment  of  a  disc-brake  pad  clip  accord- 
15  ing  to  the  present  invention  will  be  described  below  in 

detail  with  reference  to  Figs.  1  to  5. 
Fig.  1  is  a  perspective  view  of  a  pad  crip  according 

to  a  first  embodiment.  Fig.  2(a)  is  a  sectional  view  illus- 
trating  the  state  where  a  pad  clip  10  according  to  the 

20  first  embodiment  is  fitted  to  a  disc  brake,  and  Fig.  2(b)  is 
a  main  portion  enlarged  sectional  view  of  the  clip.  Figs. 
3(a)  and  3(b)  are  a  front  view  and  a  bottom  view  of  the 
pad  clip  10. 

As  shown  in  Fig.  2(a),  a  concave  and  convex  fitting 
25  portion  is  formed  between  each  of  friction  pads  1  2  and 

a  support  member  1  6  for  holding  the  pads  and  acting  as 
a  braking  anchor  in  order  to  move  and  guide  the  friction 
pads  1  2  in  the  axial  direction  of  a  rotor  1  4  (in  the  direc- 
tion  perpendicular  to  Fig.  2(a)).  In  the  present  embodi- 

30  ment,  a  projection  1  8  is  formed  in  a  side  edge  portion  of 
each  friction  pad  12,  and  a  concave  grooved  portion  20 
is  formed  in  a  braking  anchor  portion  of  the  support 
member  1  6  which  is  opposite  to  the  side  edge  portion  of 
the  pad  so  that  the  projection  18  and  the  concave 

35  grooved  portion  20  are  fitted  to  each  other.  A  pad  clip  1  0 
according  to  the  embodiment  is  disposed  along  the  gap 
formed  between  such  a  concave  and  convex  fitting  por- 
tion.  The  pad  clip  10  is  formed  from  an  inverted-U- 
shaped  plate  member  which  is  bent  so  as  to  bridge  the 

40  outer  circumferential  portion  of  the  rotor  1  4  to  thereby 
hold  the  friction  pads  12  on  both  the  inner  and  outer 
sides  in  the  same  manner. 

The  pad  clip  10  has  a  U-shaped  portion  22  which  is 
U-shaped  when  viewed  from  the  side  and  which  is  fitted 

45  into  the  concave  grooved  portion  20  of  the  support 
member  16  in  each  of  the  inner  and  outer  side  portions 
of  the  rotor  1  4.  That  is,  the  U-shaped  portion  22  is  con- 
stituted  by  an  anchor  portion  24  along  an  anchor  sur- 
face  20A  formed  at  the  inner  back  portion  of  the 

so  concave  and  convex  fitting  portion,  and  upper  and  lower 
opposite  portions  26  and  28  bent  at  the  upper  and  lower 
ends  of  this  anchor  portion  24.  The  top  end  portion  of 
the  upper  opposite  portion  26  (on  the  outer  circumferen- 
tial  side  of  the  rotor)  is  further  bent  to  form  a  coupling 

55  portion  30  extending  outside  from  the  gap  formed  at  the 
opposite  surface  portions  of  the  pad  1  2  and  the  support 
member  16.  This  coupling  portions  30  on  the  inner  and 
outer  sides  are  coupled  with  each  other  through  a 
bridge  portion  32.  The  lower  opposite  portion  28  (rotor 
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inner  circumferential  side  of  the  rotor)  is  formed  as  a 
plate  spring  portion  for  elastically  supporting  the  friction 
pad  12.  This  plate  spring  portion  28  is  bent  continuously 
from  the  lower  edge  of  the  anchor  portion  24  of  the  U- 
shaped  portion  22.  The  plate  spring  portion  28  is  consti-  5 
tuted  by  an  arc  portion  28A  which  is  formed  while  bent 
so  as  to  contact  with  the  lower  area  of  the  anchor  sur- 
face  in  the  concave  grooved  portion  20  of  the  support 
member  1  6  but  not  so  as  to  contact  with  a  lower  surface 
portion  20D  of  the  concave  grooved  portion  20,  an  w 
extended  portion  28B  formed  by  extending  this  arc  por- 
tion  28A  in  the  obliquely  upward  direction,  and  an  upper 
contact  portion  28C  formed  in  the  top  end  of  this 
extended  portion  28B  so  as  to  contact  with  a  lower  sur- 
face  18D  of  the  projection  18  in  the  friction  pad  12.  15 

Such  a  pad  clip  1  0  is  disposed  on  the  support  mem- 
ber  1  6  in  such  a  manner  that  the  U-shaped  portion  22  is 
fitted  into  the  concave  grooved  portion  20  of  the  support 
member  1  6  so  that  the  upper  opposite  portion  26  of  the 
U-shaped  portion  22  contacts  with  an  upper  surface  20 
portion  20U  of  the  concave  grooved  portion  20  while  the 
anchor  portion  24  contacts  with  the  support  member 
anchor  surface  20A,  and  the  plate  spring  portion  28  is 
disposed  so  as  to  be  opposite  to  the  lower  surface  por- 
tion  20D  of  the  concave  grooved  portion  20.  Support  fit-  25 
ting  pawls  34  are  formed  in  the  anchor  portion  24  of  the 
U-shaped  portion  22  of  the  clip  1  0  in  order  to  prevent 
the  pad  clip  1  0  from  coming  off  from  the  support  mem- 
ber  16. 

Each  of  the  friction  pads  1  2  is  constituted  by  a  lining  30 
having  an  approximately  fan-shaped  external  form  and 
a  back  plate  having  almost  the  same  form  as  the  lining, 
and  opposite  side  edge  portions  which  are  opposite  to 
the  anchor  area  end  surface  of  the  support  member  1  6 
in  the  rotation  direction  of  the  rotor  14,  respectively.  As  35 
mentioned  above,  the  projecting  portion  18  to  be 
engaged  with  the  concave  grooved  portion  20  of  the 
support  member  1  6  is  formed  in  each  of  the  opposite 
side  edge  portions  of  the  friction  pads  12.  The  project- 
ing  portions  1  8  on  the  opposite  sides  in  the  circumferen-  40 
tial  direction  of  the  rotor  are  engaged  with  the  U-shaped 
portions  22  of  the  pad  clip  10,  respectively,  so  that  the 
friction  pads  12  are  disposed  on  the  both  inner  and 
outer  sides  of  the  rotor  14,  respectively.  In  the  pad  clip 
10,  as  mentioned  above,  the  plate  spring  portion  28  is  45 
constituted  by  the  arc  portion  28A  bent  and  formed  with- 
out  contacting  with  the  lower  surface  portion  20D  of  the 
concave  grooved  portion  20  in  the  support  member  1  6, 
the  extended  portion  28B  formed  by  extending  this  arc 
portion  28A  in  the  oblique  upper  direction,  and  the  so 
upper  contact  portion  28C  formed  in  the  top  end  of  this 
extended  portion  28B  and  contacted  with  the  lower  sur- 
face  18D  of  the  projection  18  in  the  friction  pad  12.  In 
addition,  a  cut-raised  portion  40  is  formed  in  the  portion 
extending  from  the  arc  portion  28A,  which  is  a  base  end  ss 
portion  of  the  plate  spring  portion  28,  to  the  extended 
portion  28B.  This  portion  40  is  cut  and  raised  in  the 
direction  opposite  to  the  direction  where  the  urging 
force  is  given  to  the  pad  by  the  plate  spring  portion  28 

so  that  the  cut-raised  portion  40  is  made  to  contact  with 
a  corner  portion  20C  between  the  support  member  con- 
cave  grooved  lower  surface  portion  20D  and  the  anchor 
portion  20A  so  as  to  stabilize  the  load  given  to  the  clip 
10.  The  corner  portion  20C  is  formed  into  arc  to  prevent 
concentration  of  stress,  and  the  cut  portion  40  is  bent  to 
trace  this  arc  corner  portion  20C  so  that  the  whole  sur- 
face  of  the  cut  portion  40  is  bent  so  as  to  contact  with 
the  corner  portion  20C.  That  is,  the  cut  portion  40  is  cut 
and  raised  by  cutting  a  U-shaped  notch  in  such  a  man- 
ner  that  the  notch  starts  from  a  start  point  which  is  coin- 
cident  with  the  start  point  of  the  arc  in  the  anchor 
surface  20A,  turns  back  along  a  path  from  the  arc  por- 
tion  28A  of  the  plate  spring  portion  28  to  the  extended 
portion  28B,  and  then  reaches  the  start  point  of  the  arc. 
The  cut  portion  40  is  cut  and  raised  to  the  back  side  of 
the  plate  spring  portion  28,  and  bent  so  as  to  trace  the 
arc  of  the  arc  corner  portion  20C,  as  shown  in  Fig.  2(b). 
The  arc  portion  28A  of  the  plate  spring  portion  28  is 
made  so  as  not  to  contact  with  the  lower  surface  portion 
20D  of  the  concave  grooved  portion  20  as  shown  in  the 
same  drawing.  The  start  point  of  the  arc  of  the  arc  por- 
tion  28A  is  made  to  coincide  with  the  notch  start  point  of 
the  cut  portion  40  (the  center  line  L  in  Fig.  3(a))  so  as  to 
make  the  spring  fulcrum  of  the  plate  spring  portion  28 
and  the  fulcrum  of  the  cut-raised  portion  40  common  to 
each  other. 

The  operation  of  the  pad  clip  10  designed  thus  will 
be  described  below.  Braking  during  the  advance  of  a 
vehicle  is  performed  by  pressing  a  pair  of  friction  pads 
12  against  the  rotor  14  by  means  of  an  oil-pressure  cyl- 
inder  mechanism  provided  in  a  not-shown  caliper.  At 
this  time,  the  two  friction  pads  12  rotate  and  move 
together  with  the  rotor  14  while  the  pads  are  pressing 
and  holding  the  rotor  14  therebetween.  Then,  a  rotation 
moment  is  generated  in  the  friction  pads  12  so  that  a 
couple  is  generated  to  rotate  the  friction  pads  1  2  center- 
ing  their  press-holding  portion.  The  friction  pads  12  are 
rotated  by  this  couple  so  that  the  lower  surface  1  8D  of 
the  projecting  portion  18  of  each  of  the  friction  pads  12 
is  pressed  against  the  upper  surface  of  the  plate  spring 
portion  28  of  the  U-shaped  portion  22  of  the  pad  clip  1  0 
at  the  rotating-out  side  of  the  rotor  1  4. 

In  this  case,  the  pushing-in  force  is  elastically  sup- 
ported  by  the  plate  spring  portions  28  provided  in  the 
lower  opposite  portions  of  the  U-shaped  portions  22,  so 
that  there  is  no  substantial  clearance  between  the  two 
surfaces.  Therefore,  instability  behaviors  such  as  vibra- 
tions  or  the  like  of  the  friction  pads  1  2  are  suppressed  at 
the  time  of  braking  of  the  vehicle,  and  the  rotations  of 
the  friction  pads  12  are  suppressed.  Although  the  plate 
spring  portions  28  of  the  pad  clip  10  support  the  couple 
from  the  friction  pads  1  2,  each  of  the  cut-raised  portions 
40  is  provided  in  the  arc  portion  28A  which  is  a  root  of 
the  plate  spring  portion  28,  and  the  root  of  this  cut  por- 
tion  40  is  made  coincident  with  the  root  of  the  plate 
spring  portion  28  so  as  to  make  the  roots  be  a  common 
spring  support  point.  Accordingly,  since  the  whole  sur- 
face  of  the  cut  portion  40  is  in  contact  with  the  concave 
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grooved  corner  portion  20C  so  that  the  whole  of  the  cut 
portion  40  receives  the  elastic  reaction  force  of  the  plate 
spring  portion  28,  the  elastic  urging  force  of  the  plate 
spring  portion  28  becomes  a  stable  elastic  load.  As  a 
result,  the  support  membering  force  of  the  pads 
becomes  so  stable  that  the  spring  constant  of  the  plate 
spring  portions  28  can  be  reduced.  In  addition,  because 
of  a  common  structure  where  the  plate  spring  portions 
28  of  the  pad  clip  10  and  the  cut-raised  portions  40  are 
formed  in  the  same  portion,  blanking  in  manufacturing 
the  pad  clip  10  is  improved  so  that  the  manufacturing 
cost  can  be  reduced. 

At  this  time,  the  pad  clip  1  0  is  installed  onto  the  sup- 
port  member  16  in  advance  so  that  the  pads  12  are  fit- 
ted  to  the  pad  clip  10  attached  to  the  support  member 
16.  The  pad  clip  10  is  designed  in  such  a  manner  as  fol- 
lows  in  order  to  make  the  pad  installation  work  easy. 

Guide  projecting  portions  36  spread  outward  are 
formed  at  the  outside  edges  of  the  plate  spring  portions 
28,  and  the  edge  portions  of  the  projections  18  are 
engaged  with  the  lower  guide  projecting  portions  36 
respectively  so  that  the  plate  spring  portions  28  can  be 
pushed  and  spread,  that  is,  the  plate  spring  portions  28 
can  be  pushed  down  to  form  spaces  to  which  the  pro- 
jections  18  can  be  inserted.  That  is,  the  right  edge  por- 
tions  of  the  plate  spring  portions  28  in  Fig.  1  correspond 
to  the  back  plates  of  the  friction  pads  12  respectively, 
where  the  lover  guide  projecting  portions  36  are  bent  so 
as  to  be  opposite  to  the  backs  of  the  projections  1  8  so 
that  the  pads  cannot  come  off.  Particularly,  the  lower 
guide  projecting  portions  36  are  formed  so  as  to  incline 
so  that  the  upper  edge  portions  are  spread  outward, 
and  the  outside  inclination  angle  p  relative  to  the  hori- 
zontal  plane  is  established  to  be  p<90°  as  shown  in  Fig. 
4. 

At  one  of  the  side  edges  of  an  upper  opposite  por- 
tion  26  in  each  the  U-shaped  portion  22,  that  is,  at  the 
edge  on  the  same  side  as  the  lower  guide  projecting 
portion  36,  an  upper  guide  projecting  portion  38  is  bent 
and  formed  upward.  This  upper  guide  projecting  portion 
38  is  to  hold  the  support  member  1  6  when  it  is  attached, 
and  then  the  upper  guide  projecting  portion  38  is  not 
made  parallel  to  the  plane  of  the  support  member  1  6  but 
is  inclined  and  bent.  The  direction  of  this  bending  is 
made  the  same  as  the  direction  of  the  lower  guide  pro- 
jecting  portion  36,  and  the  angle  a  relative  to  the  hori- 
zontal  plane  following  the  upper  opposite  portion  26  is 
formed  so  as  to  be  a<90°.  The  relationship  between  this 
angle  a  and  the  above-mentioned  angle  p  is  set  so  that 
the  relation  a<p  is  established. 

Further,  as  shown  in  Fig.  4,  the  bent  portion  of  the 
lower  guide  projecting  portion  36  projects  outward  more 
than  the  bent  portion  of  the  upper  guide  projecting  por- 
tion  38,  and  the  distance  L  between  these  two  portions 
is  set  to  be  smaller  than  the  thickness  of  the  back  plate 
of  the  friction  pad  12.  Consequently,  when  the  projec- 
tion  1  8  is  inserted  from  above  while  being  guided  by  the 
upper  and  lower  guide  projecting  portions  38  and  36, 

the  projection  18  is  inserted  obliquely  while  being 
restricted  by  these  inclination  angles  a  and  p. 

The  operation  of  installation  of  friction  pads  by  use 
of  such  a  disc-brake  pad  clip  having  such  a  configura- 

5  tion  will  be  described  below. 
As  shown  in  Fig.  5(a),  each  pad  12  is  inserted  in  a 

manner  so  that  the  outside  edge  portion  of  the  lower 
end  of  the  projection  18  is  made  agreed  with  the  bent 
corner  portion  of  the  lower  guide  projecting  portion  36 

10  while  the  upper  portion  of  the  friction  pad  12  is  inclined 
to  the  left,  that  is,  while  the  friction  pad  1  2  is  inclined  cor- 
respondingly  to  the  inclination  of  the  lower  guide  pro- 
jecting  portion  36.  As  a  result,  the  projection  18  contacts 
with  the  plate  spring  portion  28  of  the  pad  clip  1  0,  and  is 

is  inserted  so  that  the  inside  edge  portion  of  the  upper  end 
portion  of  the  pod  projection  1  8  is  located  outside  the 
upper  guide  projecting  portion  38.  At  this  state,  the  fric- 
tion  pad  1  2  is  rotated  with  the  outside  edge  portion  of 
the  lower  end  of  the  projection  18  as  a  fulcrum  point 

20  crockwise  in  Fig.  5(a),  the  projection  18  pushes  down 
the  spring  portion  28  in  the  condition  that  it  contacts  with 
the  upper  and  lower  guide  projecting  portions  38  and 
36. 

As  a  result  of  rotation,  the  projection  18  enters  a 
25  portion  under  the  upper  guide  projecting  portion  38,  as 

shown  in  Fig.  5(b).  Finally,  the  projection  18  is  held  slid- 
ably  on  the  pad  clip  10  in  a  state  that  the  friction  pad  12 
is  kept  vertical  as  shown  in  Fig.  5(c). 

In  such  an  embodiment,  each  friction  pad  1  2  can  be 
30  installed  easily  in  such  a  manner  that  the  pad  clip  10  is 

installed  on  the  support  member  16  in  advance,  and  the 
friction  pad  12  is  fitted  onto  the  pad  clip  10  so  that  the 
lower  portion  of  the  projection  18  of  the  friction  pad  12  is 
inserted  obliquely  by  use  of  the  gap  (L)  between  the 

35  upper  guide  projecting  portion  38  and  the  lower  guide 
projecting  portion  36  in  the  U-shaped  portion  22  of  the 
clip  10,  and  the  plate  spring  portion  28  is  pushed  down 
to  thereby  rotate  the  upper  portion  of  the  projection  18. 
The  lower  guide  projecting  portion  36  locks  the  projec- 

40  tion  18  while  the  pad  12  is  rotated,  so  that  the  projection 
18  is  prevented  from  coming  off  from  the  concave 
grooved  portion  20.  It  is  therefore  possible  to  install  the 
friction  pad  12  on  the  support  member  16  through  a 
series  of  successive  operations  including  inserting  onto 

45  the  clip  10  and  upper  portion  rotating.  Accordingly,  it  is 
possible  to  install  the  friction  pads  12  extremely  easily 
only  by  performing  operations  on  pads  without  using 
any  supplementary  jigs. 

Next,  Fig.  6  shows  a  fitting  structure  of  a  pad  clip 
so  100  according  to  a  second  embodiment  of  the  present 

invention.  The  second  embodiment  is  different  from  the 
first  embodiment  in  that  the  second  embodiment  is 
applied  to  a  disc  brake  having  a  concave  and  convex  fit- 
ting  structure  for  each  of  the  friction  pads  1  2  in  which  a 

55  concave  grooved  portion  200  is  formed  in  the  side  end 
surface  of  the  friction  pad  12,  and  a  projection  180  is 
formed  in  the  support  member  16.  A  pad  clip  100  has  a 
U-shaped  portion  220  to  be  fitted  into  a  concave  and 
convex  fitting  portion.  A  plate  spring  portion  260  formed 
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in  the  clip  100  is  formed  in  an  upper  opposite  portion  of 
the  U-shaped  portion  220.  That  is,  an  arc  portion  260A 
is  formed  at  a  corner  portion  where  a  coupling  portion 
300  extending  upward  from  the  plate  spring  portion  con- 
tacts  with  the  U-shaped  portion  220,  and  this  arc  portion 
260A  is  bent  so  as  not  to  contact  with  an  upper  surface 
portion  180D  of  the  projecting  portion  180  of  the  sup- 
port  member  16.  An  extended  portion  260B  is  formed 
by  obliquely  upward  extending  this  arc  portion  260A, 
and  an  upper  contact  portion  260C  is  formed  by  further 
bending  the  top  end  of  this  extended  portion  260B  so  as 
to  contact  with  an  upper  surface  200U  of  the  concave 
grooved  portion  200  of  the  friction  pad  12.  Further,  a 
cut-raised  portion  400  is  provided  along  the  portion  from 
the  arc  portion  260A  which  is  a  base  end  portion  of  the 
plate  spring  portion  260,  to  the  extended  portion  260B. 
This  cut  portion  400  is  cut  and  raised  in  the  direction 
opposite  to  the  direction  of  pad  urging  by  the  plate 
spring  portion  260  so  as  to  contact  with  a  corner  portion 
180C  between  the  upper  surface  portion  180D  of  the 
support  member  projection  1  80  and  the  support  mem- 
ber  end  surface  300  to  thereby  stabilize  the  load  given 
to  the  clip  100.  Similarly  to  the  first  embodiment,  the 
corner  portion  1  80C  is  formed  so  as  to  be  arcuate  to 
prevent  concentration  of  stress,  and  the  cut  portion  400 
is  bent  to  trace  this  arc  corner  portion  1  80C  so  that  the 
whole  surface  of  the  cut  portion  400  is  bent  so  as  to 
contact  with  the  corner  portion  1  80C.  The  arc  portion 
260A  of  the  plate  spring  portion  260  is  made  so  as  not 
to  contact  with  the  upper  surface  portion  180D  of  the 
projection  180.  The  start  point  of  the  arc  of  the  arc  por- 
tion  260A  is  made  to  coincide  with  the  notch  start  point 
of  the  cut  portion  400  so  as  to  make  the  spring  fulcrum 
of  the  plate  spring  portion  260  and  the  fulcrum  of  the 
cut-raised  portion  400  common  to  each  other. 

Also  in  the  second  embodiment,  it  is  possible  to  sta- 
bilize  the  spring  load  to  thereby  reduce  the  spring  con- 
stant,  and  it  is  possible  to  improve  the  blanking  property 
to  thereby  reduce  the  cost  of  manufacture. 

As  has  been  described  above,  in  the  pad  clip 
according  to  the  present  invention,  a  concave  and  con- 
vex  fitting  structure  is  formed  in  a  braking  support  por- 
tion  between  a  support  member  anchor  portion  and 
each  friction  pad  so  as  to  be  U-shaped  in  the  side  view. 
In  addition,  in  the  pad  clip,  a  plate  spring  portion  for  urg- 
ing  the  friction  pad  in  the  radially  outward  direction  of 
the  rotor  is  provided  in  one  of  opposite  portions  in  the 
radial  direction  of  the  rotor,  which  are  the  portions  fol- 
lowing  the  U-shaped  portion,  and  a  cut  portion  is  cut 
and  raised  at  the  base  end  portion  of  this  plate  spring 
portion  in  the  direction  opposite  to  the  urging  direction 
of  the  plate  spring  so  as  to  be  in  contact  with  the  support 
member.  The  cut  portion  is  made  to  contact  with  a  cor- 
ner  of  the  concave  and  convex  portion,  and  the  spring 
fulcrum  of  the  plate  spring  portion  and  the  fulcrum  of  the 
cut-raised  portion  are  made  common  to  each  other. 
Since  the  plate  spring  portion  and  the  cut-raised  portion 
are  thus  provided  in  a  common  portion,  the  blanking 
property  is  improved,  and  the  load  is  prevented  from 

scattering,  so  that  it  is  possible  to  obtain  such  effects 
that  the  spring  constant  can  be  reduced,  and  the 
strength  of  the  cut-raised  portion  can  be  improved. 

Further,  lower  guide  projecting  portions  are  formed 
5  at  side  edges  of  plate  spring  portions  of  a  pad  clip, 

respectively,  so  that  projections  can  be  rotated  easily  by 
making  the  lower  guide  projecting  portions  hook  the 
projections  when  the  friction  pads  are  installed.  Accord- 
ingly,  the  projections  come  into  the  clip  smoothly  so  that 

10  the  work  of  installation  of  the  pads  can  be  performed 
easily.  In  addition,  upper  guide  projecting  portions  are 
provided  also  on  the  upper  side  portions  so  that  the  pro- 
jections  are  guided  by  the  upper  and  lower  guide  pro- 
jecting  portions.  Accordingly,  the  work  of  installation  of 

15  the  pads  can  be  performed  more  smoothly. 

Claims 

1  .  A  pad  clip  for  a  disc  brake,  the  disc  brake  compris- 
20  ing  a  friction  pad  disposed  opposite  to  a  rotor  and  a 

support  member  for  bearing  braking  force  from  the 
friction  pad,  wherein  one  of  a  convexity  and  a  con- 
cavity  is  formed  at  a  side  edge  portion  of  the  pad 
and  the  other  is  formed  at  a  braking  anchor  portion 

25  of  the  support  member,  the  convexity  and  the  con- 
cavity  engage  with  each  other  so  as  to  form  a  con- 
cave  and  convex  fitting  portion,  and  the  pad  clip  is 
disposed  at  the  concave  and  convex  fitting  portion, 
which  comprises: 

30  an  anchor  portion  disposed  along  an  anchor 
surface  formed  at  the  concave  and  convex  fitting 
portion; 

an  upper  opposite  portion  connected  to  an 
upper  end  of  said  anchor  portion  and;  and 

35  a  lower  opposite  portion  connected  to  a 
lower  end  of  said  anchor  portion; 

wherein  said  anchor  portion,  said  upper 
oposite  portion  and  said  lower  opposite  portion 
form  a  U-shaped  side  view  tracing  the  concave  and 

40  convex  fitting  portion,  and  one  of  said  upper  and 
lower  opposite  portions  is  formed  as  a  plate  spring 
portion  which  urges  the  friction  pad  in  the  radial 
direction  of  the  rotor. 

45  2.  The  pad  clip  according  to  claim  1,  wherein  said 
lower  opposite  portion  is  a  plate  spring  portion. 

3.  The  pad  clip  according  to  claim  2,  further  compris- 
ing  a  cut-raised  portion  being  raised  at  a  base  end 

so  portion  of  said  plate  spring  portion  in  the  direction 
opposite  to  the  radial  direction  and  being  brought 
into  contact  with  a  lower  surface  of  the  concavity. 

4.  The  pad  clip  according  claim  3,  wherein  an  arc  cor- 
55  ner  portion  is  formed  between  a  support  member 

anchor  surface  of  the  support  member  and  the 
lower  surface  of  the  support  member,  and  said  cut- 
raised  portion  is  bent  to  trace  the  arc  corner  portion 
and  disposed  along  the  arc  corner  portion. 

25 
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5.  The  pad  clip  according  to  claim  3,  wherein  the  start 
points  of  said  cut  plate  spring  portion  and  said  cut- 
raised  portion  is  common  with  the  start  point  of  the 
arc  corner  portion. 

5 
6.  The  pad  clip  according  to  claim  2,  wherein  said 

plate  spring  comprises: 
an  arc  portion  which  is  formed  while  bent  so 

as  to  contact  with  the  lower  area  of  the  anchor  sur- 
face  but  not  so  as  to  contact  with  a  lower  surface  of  10 
the  concavity; 

an  extended  portion  formed  by  extending 
said  arc  portion  in  the  obliquely  upward  direction; 
and 

an  upper  contact  portion  formed  in  the  top  15 
end  of  said  extended  portion  so  as  to  contact  with  a 
lower  surface  of  the  convexity. 

7.  The  pad  clip  according  to  claim  2,  further  compris- 
ing  upper  and  lower  guide  projecting  portions  20 
respectively  disposed  at  outside  edges  of  said 
upper  and  lower  opposite  portions,  said  upper  and 
lower  guide  projecting  portions  spread  outward  and 
upward. 

25 
8.  The  pad  clip  according  to  claim  7,  wherein  an 

upward  extending  angle  of  said  upper  guide  pro- 
jecting  portion  relative  to  the  horizontal  plane  of 
said  upper  opposite  portion  is  set  to  a  and  an 
upward  extending  angle  of  said  lower  guide  project-  30 
ing  portion  relative  to  the  horizontal  plane  of  said 
upper  opposite  portion  is  set  to  p,  wherein  the  ine- 
quality  a<p  is  satisfied,  and  said  lower  guide  pro- 
jecting  portion  projects  outward  more  than  said 
upper  guide  portion  and  the  projecting  distance  in  35 
the  horizontal  direction  is  smaller  than  the  thickness 
of  the  back  plate  of  the  friction  pad. 

9.  The  pad  clip  according  to  claim  2,  further  compris- 
ing  support  fitting  pawls  formed  at  both  side  edges  40 
of  said  anchor  portion. 

10.  A  pad  clip  for  a  disc  brake  comprising: 
a  bridge  portion; 
a  pair  of  coupling  portion  connected  to  both  45 

ends  of  said  bridge  portion;  and 
a  pair  of  U-shaped  portions  respectively 

connected  to  a  lower  end  of  said  coupling  portion; 
wherein  the  pad  clip  is  made  of  one  metal 

sheet  and  one  of  upper  and  lower  portions  of  said  so 
U-shaped  portion  is  a  plate  spring  portion. 

1  1  .  The  pad  clip  according  to  claim  1  0,  further  compris- 
ing  a  cut-raised  portion  raised  downwardly  at  a 
base  end  portion  of  said  plate  spring  portion  said  55 
cut-raised  portion  being  formed  by  cutting  and  rais- 
ing  a  corner  portion  of  said  U-shaped  portion. 

12.  The  pad  clip  according  claim  11,  wherein  said  cut- 
raised  portion  has  a  curved  shape. 

13.  The  pad  clip  according  to  claim  11,  wherein  said 
cut-raised  portion  is  cut  and  raised  in  such  a  man- 
ner  that  the  start  point  of  said  plate  spring  portion 
coincides  with  the  notch  start  point  of  said  cut- 
raised  portion. 

14.  The  pad  clip  according  to  claim  10,  wherein  said 
plate  spring  portion  comprises  an  arc  portion  of 
which  start  point  defines  the  start  point  of  said  plate 
spring  portion  and  an  extended  portion  formed  by 
extending  said  arc  portion  in  the  obliquely  upward 
direction. 

1  5.  The  pad  clip  according  to  claim  1  0,  further  compris- 
ing  upper  and  lower  guide  projecting  portions 
respectively  disposed  at  outside  edges  of  the  upper 
and  lover  portions  of  said  U-shaped  portion,  said 
upper  and  lower  guide  projecting  portions  spread 
outward  and  upward. 

16.  The  pad  clip  according  to  claim  15,  wherein  an 
upward  extending  angle  of  said  upper  guide  pro- 
jecting  portion  relative  to  the  horizontal  plane  of 
said  upper  portion  of  U-shaped  portion  is  set  to  a 
and  an  upward  extending  angle  of  said  lower  guide 
projecting  portion  relative  to  the  horizontal  plane  of 
said  upper  portion  of  said  U-shaped  portion  is  set  to 
p,  wherein  the  inequality  a<p  is  satisfied,  and  said 
lower  guide  projecting  portion  projects  outward 
more  than  said  upper  guide  portion  and  the  project- 
ing  distance  in  the  horizontal  direction  is  smaller 
than  the  thickness  of  a  back  plate  of  a  friction  pad. 
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